Optimization of differential display polymerase chain reaction as a bioindicator for the cladoceran Daphnia magna.
Research on toxicant-responsive genes is providing new and important bioindicators for environmental biologists. Identifying genes whose expression is modulated by toxicant exposure provides important clues into the mechanisms underlying toxicity. In addition, toxicant-responsive genes can be developed as molecular end points that are likely to be sensitive tools for environmental assessment. Differential display polymerase chain reaction (ddPCR) is a useful approach for screening and analyzing the expression of genes. A ddPCR protocol was optimized to investigate gene expression in the cladoceran Daphnia magna. The modified protocol requires submicrogram quantities of total RNA (from <10 animals) and utilizes a sensitive fluorescent tagging system. By reverse-transcribing total RNA with arbitrary 18-nucleotide primers and PCR-amplifying the cDNA using the same arbitrary primers under low-stringency conditions, reproducible and consistent ddPCR profiles were generated. Minimal variability was introduced by reaction differences or biological variability. A trial stress (starvation) was found to generate modest differences in the ddPCR profiles. This technique promises to significantly advance knowledge regarding gene expression during toxicant insult. Furthermore, this represents the first step in the development of a novel gene fingerprinting technique that can be applied to any compound and organism of interest.